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2LO\ ZDWHU HPXOVLRQV DUH WKH PDLQ SROOXWDQWV HPLWWHG LQWR ZDWHU E\ LQGXVWU\ DQG GRPHVWLF
VHZDJH DQG DUH WKHPDMRU SROOXWLRQ SUREOHP EHFDXVH RLOILHOG SURGXFHG ZDWHU KDV GLVWLQFWLYH





0HPEUDQH VHSDUDWLRQV DUH XVHG LQ LQGXVWULDO SURFHVVHV DQG DUH XWLOL]HG FXUUHQWO\ IRU RLOILHOG
SURGXFHG ZDWHU WUHDWPHQW 6RPH RI WKH PRVW SURPLVLQJ PHWKRGV EDVHG RQ PHPEUDQH
VHSDUDWLRQSURFHVVHVDUHGHK\GUDWLRQRIRLOHPXOVLRQE\SHUYDSRUDWLRQRUE\UHYHUVHRVPRVLV
IORFFXODWLRQ IROORZHG E\ PLFURILOWUDWLRQ PLFURILOWUDWLRQ PHPEUDQH GLVWLOODWLRQ DQG XOWUDILOWUDWLRQ
7KHDGYDQWDJHVRIPHPEUDQHSURFHVVVXFKDV ORZHUFDSLWDOFRVW WKHQRQUHTXLUHPHQWRIDQ\
FKHPLFDO DGGLWLRQ DQG WKH FDSDELOLW\ RI JHQHUDWLQJ SHUPHDWH RI DFFHSWDEOH TXDOLW\ DUH ZHOO
NQRZQ$PRQJDOOWKHVHSURFHVVHVXOWUDILOWUDWLRQ8)LVFRQVLGHUHGWREHDYHUVDWLOHVHSDUDWLRQ
SURFHVV >@ 7KLV SUHVVXUHGULYHQ SURFHVV LV ZLGHO\ XVHG IRU VHSDUDWLRQ SXULILFDWLRQ DQG
FRQFHQWUDWLRQRIZDWHUVROXEOHVROXWHVRUZDWHUGLVSHUVLEOHPDWHULDOV
7KLV SDSHU UHSRUWV WKH DSSOLFDWLRQ RI8)PHPEUDQHV IRU K\GURFDUERQZDVWHZDWHU VHSDUDWLRQ
7KH VWXG\ DLPV WR LQYHVWLJDWH WKH HIIHFW RIPHPEUDQH SURSHUWLHV DQG WKH HIIHFW RI RSHUDWLQJ
FRQGLWLRQV LH WUDQVPHPEUDQH SUHVVXUH DQG LQLWLDO IHHG FRQFHQWUDWLRQ RQ XOWUDILOWUDWLRQ RI WKH
V\QWKHVL]HGRLO\ZDWHU
8OWUDILOWUDWLRQH[SHULPHQWVRIWKHV\QWKHWLFRLO\ZDWHUZHUHFDUULHGRXWXVLQJFURVVIORZRSHUDWLRQ
PRGH DW WKUHH FRQFHQWUDWLRQV RI K\GURFDUERQ   DQG  PJ/ DQG ZLWKLQ WKH
WUDQVPHPEUDQHSUHVVXUHUDQJHRI±N3DUHVSHFWLYHO\ZLWKDOOWKHPHPEUDQHVWRPDNH
RXWWKHHIIHFWRIWUDQVPHPEUDQHSUHVVXUHVRQWKHSHUPHDWHIOX[DQGRLOUHMHFWLRQ





SHUPDQHQWIRXOLQJOD\HUHWF)URPWKH7DEOH LW LVIRXQGWKDWDOO WKHPHPEUDQHVH[FHSW36+
N'DVKRZPRUHWKDQRLOUHMHFWLRQZLWKLQWKHWUDQVPHPEUDQHSUHVVXUHUDQJH)URPWKH
7DEOHLWLVIRXQGWKDWDWORZHUSUHVVXUHUDQJHWKHUHMHFWLRQLVPRUHZKLOHDWKLJKHUSUHVVXUH
LHN3D WKH UHMHFWLRQVKRZVDGHFUHDVLQJ WUHQG7KLV LVEHFDXVHRI WKH IDFW WKDWKLJKHU
SUHVVXUHGURSDFURVVWKHPHPEUDQHZRXOGHQKDQFHZHWWLQJDQGFRDOHVFHQFHRIWKHRLOGURSOHWV
E\ LQFUHDVLQJ FRQYHFWLRQ DQG WKLV ZRXOG LPSRVH VRPH RLO GURSOHWV WR SDVV WKURXJK WKH
PHPEUDQH SRUHV DORQJ ZLWK WKH SHUPHDWH ,Q RWKHU ZRUGV DV WKH WUDQVPHPEUDQH SUHVVXUH
LQFUHDVHV WKH DSSOLHG SUHVVXUH RYHUFRPHV WKH FDSLOODU\ SUHVVXUH WKDW SUHYHQWV WKH RLO IURP
HQWHULQJWKHPHPEUDQHSRUHV)URPWKHDERYHVWXG\FRQVLGHULQJWKHWUHQGVRISHUPHDWHIOX[
IOX[ GHFOLQDWLRQ UDWH DQG RLO UHMHFWLRQ  N3D KDV EHHQ FRQVLGHUHG DV WKHPRVW SUHIHUDEOH
WUDQVPHPEUDQH SUHVVXUHV IRU DFKLHYLQJPHPEUDQH SHUIRUPDQFH )XUWKHU DQDO\VH DV ZHOO DV
LQYHVWLJDWLRQVZHUHFDUULHGRXWDWWKLVSUHVVXUHRQO\
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7KH FOHDU GLIIHUHQFH LQ WKH YDOXHV RI SHUPHDWH IOX[ RI GLIIHUHQW PHPEUDQHV XQGHU VLPLODU
RSHUDWLQJ FRQGLWLRQV FDQ EH REVHUYHG IURP WKH 7DEOH  ZLWK 3(6 N'D DQG 36+ N'D
PHPEUDQHV H[KLELWLQJ WKH KLJKHVW IOX[  /PK DQG WKH ORZHVW IOX[  /PK
UHVSHFWLYHO\ $ IHHG FKDUDFWHULVWLF VXFK DV FRQFHQWUDWLRQ DIIHFWV WKH IOX[ DQG UHMHFWLRQ
VLJQLILFDQWO\ :LWK LQFUHDVH LQ FRQFHQWUDWLRQ IOX[ GHFUHDVHV DQG UHMHFWLRQ LQFUHDVHV GXH WR
IRUPDWLRQRIRLOOD\HURQPHPEUDQHVXUIDFHOHDGLQJWRLQFUHDVHLQWRWDOUHVLVWDQFH
)URP 7DEOH  LW LV VHHQ WKDW H[FHSW 36+ N'D DOO WKH RWKHU PHPEUDQHV KDYH PHW WKH
PD[LPXPDOORZDEOHGLVFKDUJHOLPLWLHPJ/+RZHYHUFRQVLGHULQJWKHIDFWWKDWWKHQHZ
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